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DE-VEOM2?P AXD PROOF SERICSS

A33ME PROVING G~cEbl
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AMORrt!: OF -. W 3 JPCrox, Jr/e3/4624t

EVALUATION =S OF AN= =~3I

zt0. TAIO AMW VM~CS APPLIC&TI02

Rsport No. DFS-252

Dates of F:est: 6 October 1959 to 4 May 1961

The test antiseize oo--paund (F. .L. 15-13-2) .ms applied to steel
zating parts on an )N59 arrored persconnel carrier, and the vehicle was
operated 3090 --. ea. Mhis conpoc'd did not. rmet the standards necessary
for acceptan-ce.

A second test antiseize cano=;owm (F. .L., 15-13-2A) vae applied to
steel =ati -g parts or. a '-9;-,8 tak and the vehicle vas operated 20ii -Ses.
(When not oeing operated, the vehic-le uras parked in an open area, exposed to
the effects of all types of~ veather. ) Thiis 00o-pound did not meet the
standairds necess~arf foi iacceptanc~e._
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1. INOMDUCTION

There hao been a need for a coating that will aid in the disassembly of
Vd)ting steel parts that are prone to seizure due to products of corrosion.
Such conditions nave been found betveen the torsion bar serrations and rnchor
block, between track pins and end connectors, sprockets and bubo, hubs and
drive shafts, compensating arm spindles and hull, etc.., of tracked vehicles.

Two antiseize compounds were received at Aberdeen Proving Ground for
testing to determine if they were capable of assisting irn the ease of
disassemb~ly of mating steel parts, of preventing seizure and corrowion, and
of supplying a measure of lubrication (see Appendix A).

2. DESCRIPTION OF M•ERIEL

The bese stock of both the F. I.L. 15-13-2 and F. I.L. 15-13-2A antiseize
compounds contains teflon and zinc chromate. The diluent for both is methyl
.bobutyl ketone (MIBK), TT.M-268. These base stocks were each mixed with the

dilvent until they were at brushing consistency and then applied to parts of
the vehicles - the F. I. L. 15-13-2 to the W49 and the F. I. L. 15-13-2A to the
7.95E8 - in accordance with the manufacturer's instructions (Appendix A).

3. DETAILS OF 8T

3.1 Procedure - F. I.L. i5-il-2 and Carrier, Personnel, Full-Tracked,
Arnnored, M59, USA lNo.

The vehicle was partially disassembled, and the anticeize compound
was applied to the following steel mating parts on the right side of the
vehicle (for mixing and application instructions, see Appendix A, pages A-7
and A-8):

a. Torsion bars serrated end (road wheel side).

b. Sprocket hub flange.

c. Track pins.

d. Track pad nuts.

e. Shock pins.

f. Compensating idler link pins.

g. Compensating idler adjusting screw (threaded end).

h. Compensating idler adjusting sc•rew (eye).

i. Compensating idler adjusting screw (arm).
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*1i
Vehicle operation is sunnrized in .Bable .

'tble I. Vehicle Operation

(bevel 50
cMurchville cross-country 3000
Oseell os hO

Total j590

3.2 lesults - F.LL. 1513-2 and ?459

3.2.1 General. An initial inspection of several co-ponent parts of the
)59 APC ect !th the F. L. 15-13-2 ant.4seize co=rvnd vas made after Z094
miles of service. Miese vehicle coponTenta consisted of the compensating
idler link pin, torsion bar, shock absorber, aed one track pin. fre font
i.ink pin vas renoved easily but vas heavily vorn; there was soe conpow:d
remaining on the pin. TMe shock absorber vas readily separated from the
tapered pin. Although the track pin was easily removed, the co=pcmd had
rubbed away fr= the area in contact with the pin. Te torsion-bar serrations
still retained soe co=poun, but the co-poud was flaking away Air= the
surfaý`e, of the serrations. These co-ponents vere reassembled vithout
additional coatings of the antiseize cc-pound and vehicle operation continued.

3.2.2 Torsion Bars. All torsion bars treated vith F. L L. 15-13-2 anti-
s-;.ze ccrpZr -"•re renmved after 30D90 n=Ues of operation. In addition, for
•-or-p~son purp~cse� wo of tbe untreated torsion bar in the left. side of the
vehalle vere remov-. These cccparison bars bad been reasserbled dry Vhen the
r.est,, aseze- cn-pou-d wee e-plied to the e�rra�nion (road wheel end) on the
torsion bars on the right side of the vehic-I. Difficulty was encountered
Uhen atte--Tptin to remove each of the sntisei&e-tmeatd torsion bars. A
standard Tee haer would not remove these torsion bars. M-ey were all removed,
except No. 1 right, using nodeleate to heavy blovs vith a slide h, r. Miere
wans a slight trace of the coapound remaining in the serrations on all of the
antiseize-treated torsion bars. Rzber 1 right torsion bar was frozen ard
could not be removed with a slide h, r. A portable portopower was used to
re=ore this bar. Inspection of the serrations revealed evidence of conpoun.d
r on the ser•ations. T two outreated torsion bars vere readily
removed with a Tee hs•r.

3.2.3 Sprocket Bub Flange. Both the anatiseize-treated sprocket and the
nontreated sprocket were easily renoved fron their respective hubs, with
approximately the same amount of effort.



3.2. 4 ,ack Pins. P'brty-two •9lE3 track pins were coated with
F.LL. -1±5,1 F eize cccp-umd, while 10 pins were wiped dry ead the
ree•iring 20 pins were left in the 'es-received' condition (ie., with
the manuf•cturer's standard preservative ccrpound on then). The as-
received track pins were still coated with their original preservative
at the co=pletion 9f the test and were easily removed. These pins did
not show any evidence of corrosion and only ninor wear. The ten dry
pins were noderately corroded and slightly vorn. These pins were harder
to remove than the as-received pins; none of these pins was frozen. Out
of 42 pins coated with the antiseize coppound, eight were frozen. To
remove one of the frozen pins a hydraulic press war used sod a force of
approximately nine tons applied. This pin could not be renoved virh either
a portopower or a hydraulic press, asd it was necessary to cut a portion of
the pin away to free the portopover adapter (for extruding track pins),
which becans frozen to the pin when the bnshihps were drawn into it. No
atte-pt was =ade to hydraulically press out the remaining seven frozen pins.
Table II bumrizes the degree of effort requir-d to renove the track pins.

Table IL Degree of Effort Rlequired to Remove Track Pins
(Those pins unaccounted for had frozen pin nuts

or were not considered in the sar-ple.)

Effort to Break Loose

y+thod of Less than to
Treatment and S=ple Size Normal Wornel Severe Frozen

Antizeize (M. L,. 15-13-2) treated pins (42) 34 8
1-"y pin- (no preservative) (10) 8 2
pins wit! S---eard Preservative (16) 1 1i 1

(as-received condition)

3.2.5 Track Pad Yats. All the track pad outs were ?emoved and
retightene with a torque v-.wnh to 360 lb-ft. Ten of tbse pads were
treated with the test antiseize co:pou•d prior to being torqued. In an effort
to determine the effectiveness of the antiseize cocpound after 30D90 niles of
operation, 25 treck pad nutr were loosened with a torque wrench to ascertain
the torque required to break the out loose and the prevailing torque after
loosening. The track pad nuts were of the self-locking type and those treated
with antIseize cccpound shoved no evidence of any co-pound remaining. The
average torque required to break loose the oats treated with antiseize co=-
pound was 40O0 in-lb, with an average prevailing torque of 550 in-lb. tze
trhck pad nut3 that were not treated with antiseize c-pomnd were broken loose
at approxiately 3600 in-lb with an average prevailing torque of 400 in-lb.

3.2.6 Cc=pensati Idler Wheel Link Bolt. No co=?rison could be made
between the antiselse-coated bolt and the nontreated bolt since tte nontreated
bolt was frozen because cf de.age to the asse*by. The antiseize-treated
bolt was easily re=oved, bit th.ere was no evjdence of c --pc-nnd re.Aining on
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the rating surface of the bolt. It should be noted that this assembly was
also darageC, so that it is impossible to make a fair evaluation of the
cc--•und. This antiseize-treated bolt wac removed ifter 209 niles of
service as discussed in paragraph 3.2.1.

3.2.7 Ccpe=nseatiz Idler Wheel Support Ar This item vas originally
trcated with antiseize compound, but upon final inspection it vas noted
that most of the corpouni had flaked loose. There was evidence of con-
siderable dirt and corrosion on the arm. Removal of the assembly vas difmi-
cult vith respect to degree of effort generally required for removal.

3.2.8 Compensating Idler Wheel e Bolt. he compensating idler vheel
eye bolt is rated to tWe co-pensatLn we support arm and trae.k-adjusting
nut. Mx~t of the com.pound bad flaked loose from the eyey but there were
traces of soe of the co--pound reWaining. ' ust was b&ginnig to form on the
rating surface of the eye. Antiseize compound was still present on the
three"-d portion of the bolt, and usually this bolt is readily removed, as
*as the casoe in this instance.

3.2.9 Copnsating Idler Wheel Link Arm. Te compensating idler vheel
link arm is -aed to the co•pensating idler wheel support arm. 7he link arm
bad soce of the antiseize ccpound remaining in the areas not exposed to dirt.
For cc, nts on the condition of the support arm refer to paragraph 3.2.7.
There was considerable dirt and corrosion on the link a&m itself and it vas
difficult to remove the link ar& from the support arz.

3.2.10 Shock Absorbers. Booth ta antiseize-treated and nontreated shock
absorbers 6erI reeadiM brosen fro= their respective pins. The lower bearing
on all shoo, absorbers was heavily worn, and a considerable amount of corrosion
".r~5 present.

3.3 Procedure - F.LL 15-13-2A and Tank, Experimental, Pull-Tracked,
- 5,1 A Mo. 931053

The vehicle vas partially disasse=bled, and the antiseize co=pound was
applied to the following steel rating parts on the right side af the vehicle
(for mixin and application instructions, see Appendix A, pages A-16, A-17
and A-18):

a. Track pins and bushings.

b. Track pad ruts and studs.

c. Shock absorber anchor pins, bushings aId brackets.

d. Co=pensating idler anchor pin, bushincs ea• brackets.

6
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e. Torsion bar ends (road vheel end), anchors, anchor mounts.

f. Torsion bar plugs and screws.

S Sprocket hub and final-drive flanrges.

h. Egine compartment rear door hinges and pins.

i. Fender storage conp&rtment lid handles and bushings.

This vehicle was operatel opay 204 miles; however, the vehicle, with
the entiseize coopound applied, was exposed to the weather for U1 months -
from July 1960 to My 1961. Consequently, the results of the comparison
between antlseize-treated and nontreated comporents are not as definitive as
in the case of the M59 and F.I.L. 15-13-2 ecpound. Further, at the tine of
the application of the compound to the T95 vehicle parts, the like parts on
the left side of the vehicle were not disturbed - that is, cleaned and
lubricated. To accurately compare the difficulty encountered in disassembly
of the compared parts on the right and left sides of the vehicle, a porto-
power with a pressure gauge and several torque wrenches were used to
measure the effort required to break loose the various parts.

3.4 Results - P.IL. 15-13-2A and T9ME

3.14.1 Track Pins and FL hin. Both the test pins and bushings and the
pins and bushings coaed wt the manufacturer's standard preservative
showed only =inor wear. However, the antisele copound had chipped and
flakeC off to a great degree, leaving the pins unprotected, whereas the
pins coated with the standard preservative were still so coated. The
results, rhoving the greater effort required in disassembling the antiseize-
treated parts, are stmmarized In Table !=.

Table I!. Amount of Efort (pounds force) Required
oBreak Loose Track Pins from Track Bushings

Track Pins

361 670
645 464
5142 1438
67o 387

1289 367
6145 6145
387 516
9514 4614

1470 4614
Average 773. •79 7
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3.4.P- Track Pad Nuts and Studs. The track pad nuts and studs treated with
anti seize coupound were easier to break loose and remove than the nine not so
treated. owever, the antiseize compound was beginning to chip and flake
away, thereby leaving the metal parts ccmpletely exposed. The results are
su:arlzed in Table IV.

Table IV. A_-ount of Effort (ft-lb)
Required to Break Loose Track Pad Nuts

Track Pad Nuts
Antiseize Normal

10 175

130 135
133 130
135 185
14o 195
150 195
155 170
115 155

Average _Z8497

3. 4. 3 Shock Absorber Pins, Bushingo. and Brackets. The antiselze-treated
shock absorber anchor pins connecting the sh absorbers to the roan whr2el
srms required no effort to renove. However, the antizeize comound bad
chipped and flaked off almost completely, thereby allowing the pins to rust
and become pitted. On the left side of the vehicle the rear shock absorber
had been renoved, leaving only the front. ."e anchor pin cozntin this
shock absorber to the road wheel arm had been forced into the tushing at an
angle and was binding, thereby cancelling out any comparison of break-away
forces needed for diraembly. Hoveyer, this pin was still in good condition,
with no rustirg or pitting.

The entiseize-treated anchor pins connecting the shock absorber to
the vehicle hull required cch core effort to break away than the one anchor
pin on the opposite side, as saown in Table V. These two treated anchor pins
were in the sae condition as the two mentioned above. Eowever, the normal
anchor pin on the left side was also slightly rutty, but not to as 6reat a
degree.

Table V. Amount of Effort (pounds force) Required
to Break Loose Ar-hnr PinL *r= Bull Bracket

Shock Absorber
Pn (Bracket)

Antiseize Norzl

Front Pin 7736 645
Rear Pin 5__15__
Averagere
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The antiseize compoun applied to the shock absorber bushings had
flaked away almost completely, especially on the front shock, absorber. -r"rther,
one bushing was badly scored, and another vias rusty. On the left side cf the
vehicle, the bushings of the one shock absorber vere w=..e, Vith 0oy a slight
bit c. rust in one.

3.-.h Cccnensati Idler Link Pins. Bushings, and Brackets. Mie ztiselze-
treated cconensating idler anchor pin required approx1retely one-haif che effort
to break it loose as did the standard treated anchor pin (2320.7h Pounds of force
vs. h383. 62 p '• of force - possibly a result of nisalignment of the bushings",.en the standaro pin was inserted). Further, almost all of the antiseize compound
had chipped and fiaked ausy, and the pin vs rusty and pitted, a condition not present
on the normal pin.

She bushing of the cnpensating idler are still had most of the anti-
seize c=,ound. present, although flaking, vbereas the bracket bushing had alnost
none left and us slightly rusty. The bushing of the are on the ýeft sids vas
scored as a re,,lt of veing improperly aliged vhen th, pin was inserted, but It
vs clean. The bracket bushing (left s.de) vas slightly rust:.

3.4..5 Torsion Bar Ends (Road Wheel End). Anchmors, Anchor Mmts. Me anti-
stize-treated torsion bars required more effort to break locse than did the normal
torsion bars. Also, the antiseie e comound -s almost competely chipped and
flaked off the serrated ends. The ends of the bars on the left side vere norml
(vith tbe exception of No. 5, wbich could not be pulled and inspected due to a
stop veld to the hull of the vehicle which prevented the road jheel are fro=1

"-'ngIg free - see Figure I). The results are s-srized in Table V_.

STable VYI Amount of Effort (pounds
force) Required to Break

Loose Torsion Bars

Forsion Bars-
Z Antiselce 0or-sl

1 258 26
2 129 0
3 516 0
h 774 258
5 6
Average 4R_7l. 0

Figure 1: 1-tal Stop-Welded to
i9515 Rull, Act"n us a Substitute Shock
Absorber.
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Two anchors on each side viere chosen at random for inspection.
She two treated vith antiseize cccpourd readily fell free, vhile the
tWO untreat-d required a great deal of effort to free - as a result of
send and dirt vbhicb we ctked around them. A great deal of the cocpcund
bad come off the treated cLnchors.

The anchor =ounts ybich had been treated had very little cacpcund
left. All' four anchor mounts vere rusty, end the untreated ones vere dirty
as vell.

3.t. 6 T-ursicn Bar plugs and Screw. All of the plugs and screws, treated
and unraeaeel occodtoethough the antiseize conpoun badd
flaked wiuy, vith only about 1/2 to 2/3 still present. --- treated plugs
v-re easier to break loose than the normal. plugs, vbereas the opposite was
trae of the sacrw. For the effort required, seme Sable Mi.

Table VZT. Amount of =ffcz-t (ft-lb) Required
to Bre-ak Loose Toreion Bar Plugs end Screvs

Torsion Ba- P1 aTorsion 2Bar Scrers
Antiseice Mo Antiscize Barsel

35.) 560 30. i 90 50
50 40 Io. 2 4060

100 ISO .19. -1 so 20
160 60 No. 4 Looce 40

80 40 o. 5 80 0
152.0 2hA Average 5-0.0 ~

3.4~.7 Sorocket irb and Pinal-Drive TL_ýesge There sias elnee-t no compound
remalaing, ýan the tre-ate siprock-et Mub vas scmvtat rusty. S33.c normal
sprocktt hub vas less rusty than t-- treated hub, end only about one-fourth
the effort vae needed to break it loose , 150 ft-lb vs. 625 ft-lb for the
treated hub.

be3.Ji.8 mn±eCaprnnt, Beer Door 2' e nd Pins. After the doors bad
bee blaacec so that there vas no pressure applied, the antizeize-treated

pins vera lifted cut by band, as is normally the 'c.e. S1oe tonp pin hid bad
almost all of the compound flaked off, 6-a s conred, and wea rusty. Ths
bottom pin still bed almost all of the corpeand present but it had been be7t
cut of l~ine end vas rusty. Both top and bottcor buhig were rusty, and
most of the :ompound had flaked off.

On -.be left side It wes not poseible to balance thc door and rplieve
thie pressure pit on the pins. Bath pine ha to be beaten mit end wera rusty
their full length; in addition the top pin wae scored.



3. )~ 9 prq~-pRtcErteid Eandlessand~uh ~ There vas
SIM3ost no Wo~ e, aY l on tl;,rgtsie, an two of then
were scared. Very little effort vas r-.auired to remove the-. On the left
side the handles vere very hard to remove because paint had cemented then
to zhe 'iashings; when the handles vere disassenbied paint w~e present on
three of then. Othe~r than the patnt, all norrol handles vere clean,
although one vae pitted sand scored.

Three of the frer treated buashings had no apparent anticeize
coopouad remaining, sad onlyr a small amount vae left on the fourth. The
untreated buehings vere, generally clean end hed paint on then.

3.4I. 10 Coryaretive Zfforts. Figure 2 &hres the cccparative efforts
required to br-ea loose parts on the T95 vehicle.

3.5 Besulte - General

Uses of either of the two antizeize corpounds does not preclude
binting between rating surfaces, but rather enhances binding, particulerly
betvween closa-fittizg mating parts. The zatures of the two ecpaunda are
such that , when applied to surfe-es unader lced, the conpounds tend tc
chip sand flake away, exposing cccpýlately clean metal surfaces to 'he
effects of friction sand weather, usually vith adverse results, such as
corrosion sand seizure.

The compound failed to case teparastion of mating parts on all
coate-d itez on the M~9 F.LL. 15.13-2) sand on almost all costed items
oz the T95 (p. I. L 15-13-2a). In instances vhere the ccnpoud we3 applied
to parts norr-ally coated with a standard preservative, such a3 track pins.,
it was found that the ntaniard preservative wes as well or better suited
than the test corpounds.

- -Both experlmn-.ea' entlaeize compournts have a tendency to canses close-
fitting =sting parss to biad (such as toreitn bar E-errated cad in road
wheel arz zzze:enhl).

Both antiseize cowpounde have a z --ndeny to .13ake off =sting surisues*
that -ar unei load (e.g.,ý track. pins) with a reeattant formation of
corrosion

?%r-sent preaservatives end lubricaatso used are more effectil'S Cheascal
agents in preventing corros-ion the.,'the ant-isele cc aourts tested.

145sting sur-faces treated with the test antiseize conpounds are
generally more dS ffk." ~t to sepa-rate tha =at"'g surfacez areembled dry.
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S.. APP MIX A

Correspondeace

HEADQUARTERS
ORDNANCE TANK.AUTOMOTIVE COWMAND

DtIR0T ARSENAL GPConnol1/gW2322O
282SI VAUI DYKE AVENUE
CEtN•R LitH MICWIIAN

18 Mny 1959

SIWiECTI Request for Cost Estinte

TO: Co--unding Gonoral
Abcrdeen Proving Grounds
Aberdeen, 1hrylasndA-1r-2IONh CRDB-DP-TU

1. in the near futuro an anti-seize compo,=6 win be shipped to
L'rdeen Proving Grounds for field testing as to its capability to assist
in the case of disassembly of -ating steel surfsces.

2. Ytime metal surfaces which present mintenance proble.ns sm1e
to those referred to in the attached tet directive should be selected on
any three vehicles that mirht be rchcaduled for testilr in the next six to
nine nnuths. It is desi-ed thtt the t'.ee vehicles selected be of such
priority that the concurrent applicaticn and evaluation of the anti-seize
conpound v1n not adversely affect any planned testing operations.

3. A cost esti:aste for testing on three such vehicles is requested.

4. A cost per vehicle would also be desirable.

FOR Tiv CcWJNIM:

/

1 Thcl VIC i. P;. - '0
Cy of Test Directive Physical Sc'ences laboratory

Research Division

A-i
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APPENDIX A

Correspondence

HEADQUARTERS
ORDNANCE TANK-AUTOMOTIVE COMMAND

DLR,'AT ARSENAL GPConhowl/glW/2322O
221SI VAN DYKE AYENUE
CENTER htN MICHIGAN

.8,1. to

QU, rRS•. .3 18 My 1959

SLUSECIT Request for Cost Estimate

TU: COinding Goneral
Abordcsn Proving Grounds
Abordoen, 1hrylad
ATTMITION: QtLG-DP-TU

1. In the near future an anti-seize compound will be shipped to
Ardeen Proving Grounds for fild testing as to its capability to assist

in the ease of disassembly of noting steel surfaces.

2. Wintio, metal surfaces which present naintenance probleos siniler
to those referree to in the attached toot directive should bo selected on
any three vehicles that mniht be rchoduled for testirr in the next six to
nine months. It is desi-ed that tho three vohicles selectec be of such
priority that the concurrent application and evaluation of the anti-seize
compound w1ll not adversely effoct any planned testing operations.

3. A cost estiM-te for tooting on threo ouch vehicles is requested.

4. A cost per vehicle would also be desirable.

FOR Mh' CC•MW! .Rt

1 md1
Cy of Test Directive Physical. Sciences Laboratory

Research Livision

A-1



T PZ T VALU."IMM

a. TITULI: Evi~lut'tion of Anti-Seize Comp~ound~ for Tan'k and. Vehicle Appli4cation

To ositabltiisi tho co.,ibility o17 Vorimu.at~ionr~ of Lanti-nIein'o ooaipounchi to

assistt in th'o care of eir4assirmbly of rtltiz1L stcol parts,. to preovent *reizure,

corrornion, aind vuloply ni nioa aire o17 lubrica±tion. It ic rionir3.blc that the

zanti-ooize coaipounc' totit N) cozicluctod in conjunction with a~ basic field tent,

There has been a need for a ooatint; tlbilt wifl* -i in the disiatssembly or

,satir- zitec. rixrts thv~t LarO prone to neizixe due to procuots of' corrosionp etoo

Such conditions have boon found, between the torsion bar serrations and anchor

blook, betweena track pins tunc end connectorns oproolcet to hub, hub, to driv~e

sIlta't., compenaLtinL arm epincilo to hull, oto. Compouneat that have suOcces-

futlly r~~:.od-.c l&uboratory t~esto hnve been f'ormulated and it irt necesncary to have

t],com te:nted under riold oonc~itiorus to Irovo their value.

Xll mLitin- rmotAil pairtm or componentat which. presont, problems in maintenance

forL euse or' c'ieso-oibly in either oombeit or tactical vohiclesabsould receive

an aipplicati.on of the ftnti-roize oom~potuW to ovvluate its efficacy to ease

-%nd improvo maiinton--nce prnoblems.

a. T]l-'aO4. 'L1'

1, The oxiti-seizo formulation to be field tented siall be applied to

avnilable scleotod vehicle hardwmar by tentin(! otal-ion pcxreonne1 uccording to
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L~ at ir.'itriecttowz ror :Wpu,-tn- tic itP urr. CC5 a-, ,Ilyn: the

eo)-..Cn~ . co-..orvxi will I~,,- by ~rn-bLirllt.~to eimav I-Clite

= ~co';er.
2. in1 tre --ain3 t:nc -.otI~m or tt,:t ecnrr-tson in to conetract alsti-soizO

i. co-owt.O tratt,3 ixital with =inirea-tod act--l underpoinz the sawo field test

MAditionr amc oprations. SoucN-. eýa~aplcs of the types of metal surfacesaend

of: low thie eh 3-1 be done iesu foas s

(a) front thm track !"-&mirs (tra~ck pins, cme cowmootors, center

teIdes) o;f one txac'- witlh antj-.soize capo*.r un.ý 1 tove the trackC bF-rdumsr

on tUe, ot*her side of the Tank* untrecated.

(b) -Tac-t I-alf the torsion bUre (both serrated ends) of the Tank

glib ?.fti-sOite cOompoA -LnA lonavo the other hslf of the torsion bars untreated.

(a) 7rcat onno sprocket to huib.

MC !!rest the hub to erives haft.

(e) Treat one conrro -taire arm spindle to hull.

3. In short jor contrast treat, ono hl'af or one side of the hertWer, ulil

unti-nolze ccnroun? aand leavo one half or the other Wie of the vehicle unreate&

for co--irzicon of operation m~er the awme test conditions.

4.* lat~hoe of imrpeotion should contrast de(cree of cat~e of disassembly noted

botwoe-n treated znsi untrepted conpornctr- mid the condition of the veatead uetel

=T-e or eannac, riAl3l corroded, extensive corrosion, costing stwfhoe

sianegeemmarb condition of the s-,afre~es should bo indicate In the inspection

report along with effort to dileasseablo and asseuble.

5. After the vehicle bas fuxlfilled its miles of tort unsmde the banic field

test program run in conjunction with the anti-seize conpontnC tert it would ho

dewirable to hi've continetd obeervatian- of these rzpceiany~ trcateo; surfaces

- drnIngr any su7bcwjuent testing and4/or ntoralge untLil normi disposition action ie



,de on the vehicle,.
r! . SY UIAL rl'nJ2•2TIO1;,

Ione

.DISPOSIM:O" Or tI:•IL UMN• COMI'GII; OF -MT'"3

(Sco paragrph 5 of~ Test Outline.)

IReport on inspection Itc-nshould be coqmptible with inspection aw reports

on bz.-.Ic irogran ior eoxple rt 1000 2000p etc,, miles; a monthly proaA and

final report.

T- copies of monthl en ri-, report to OUAC, matt~ials Section. PbhSI.al

Sciences Laboratory, Research Division, R&E Directorates IIR••



FTrxnk1n Dstitutto
20'i ,.'tr~oot artl Nmlcn~Iln FZrJlIWin Pirkvty

AISTIAXO~s 1-tro Ce Thc~ou

I riold Tout IPs.Iu11tiong Oontraot DmA-m36-03 'WSO
(vic~vlop-iort of a Gocriu'l '.pono Anattw 01.30 QCorikOW
for Iawk App3±oatlon) at Abnsoa'o Wavitngj Grotwd

11oformmo tolophono oonvc'outLon wi~th Ifre 0, Pe Connol of thio
otfico, 317 Julý W99 conomdrin; tho riolci to.-t ovalixitlona cX tl~
aflt1.m3oh1o comfl ound eat AU. W~1uo himoini Orourxl9 the fo11owinc infoC0.
~w.tion with roLnrd to vlir n a:ictruotion.D lu trtn~mittud hormitthl

as O~wntty = fluffi'Joiont zmtmi.oen oocý- ound for opp~ioLtion to
onao vat ilob to bo ohthI re, to Abi-doo30n by Cmo m*Ac of July.

be SIhttpWtn! Adkraoo -w

Abordcxm £P'oviiiC dround
Abcwdoon Itiiylarn

hlirk f'or IT SIMO

o* uIt~cial for runpt to tho came a~ddWoms wil be roquirod
for t lcwnut an addittm (2) w~hiolosa ~t pwon lAtor tiato,,

F(AC TINE WCCV.-MI-Its

Sinocrays7

Oopy (uz'nihed4 V 1. uhtfiO
7ijpA;aL If 'lyutoail volanwo Ltibortory

11UOOOrllO Vf~ivLion



THE FRANKLIN INSTITUTE
OF THE STATE OF PENNSYLVANIA
PHILADELPHIA 3 , PENNSYLVANIA

FOUNDED FEBRUARY 5, 1034I1.AB ADOREI REPL.Y

TO
L.AWORATORMS OR RESEARCH AND DBVIhI.OFINT

Auguat 10, 1959

Commanding General
Aberdeen Proving Ground
Aberdeen, Maryland

ATTENTIONs OIa)BG-DP-TU, Mr. D. Hisiora

For IT 5180

Oerntlemen:

Enclosed find a copy of instructions for
surface preparation, application, and safety pre-
eneutions for use with the sample of Detroit Arsenal-
Franklin Institute ExperimentU.. Anti-Seize Compound
FIL 15-13-2 shipped to you on July 31.

Snoerely

Robert A. Erb
Project Engineer

IiAE/bh
Enclosure
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EXP-.0I1tATAL DI.,XiT A.Ei L--A.2I IN.ITbTL AaTI-%_IZa C.OUUL

r F 15-13-2

Su.'face Preparation Prior to Application

The surfaces to be coated must be free of grease, oil, loose

rust, dirt, etc.

To insure suitable surface conditions the following precedure

is to be used:

(1) Any bulk dirt, grease, etc., is wped off -ith a rag.

(2) The metal surface is wirebruchca t.'.-c'-uly to r( ove
all loose flaky rust.

(3) The metal surface is then washed and rubbed vigoreusly
with a clean cloth soaked with stabilized trichloro-
ethylene (Military bpecification MIL-T-7003) or with
stoddard solvent. This is repeated until no further
visible grease, loose rust, etc., is removed thereby.
The surface is then dried -wth a clean oil-free clotn
such as cheese cloth, or is air dried in clean air.
The dry surface is then ready for application of the
anti-seize compound.

Application instructions

The base stock, designated FM 15-1-2, is supplied in pint

Gans, as Js the diluent. The diluent is rethyl isobutyl ketone (MIaX),

IT-%-268. The application precedure is as follows:

Sti) Str the base stock in its container until it appears
c=rnietely honogeneous (no bottom settling and no

thin or clear liquid on top).

(2) :li% one part by volune of the base stock to one part
by voluna of the MMhiK and st.r until completely hono-
gfneous. Thns will produce the f-.nis.'ed anti-seize
corpound of consistency suitatle for brushing applica-
tio:. fron about 7O0F to !O0PF.

A-7



(3) The diluted anti-seize conpound is to be applied with
a high-quality paint brush of about i"--l-l/?" width.
The material should be brushed a3 a single coat thinly
and unifonrly on each of the two surfaces tc be pro-.
tected for any given rating fit. Extend the coatings
beyond the -atinr area in all cases. The coatings on
the two halves shoulo be allowed to dry hard before
assembly of the parts. This will take less than thirty
minutes. For loose fitting parts, two coats of the
anti-seize compound nay be applied to each surface,
allowing a thirty n'nute drying time between coats,
with the second coat brushed on quickly with a mininmumz
of strokes over any given area.

Safety Precautions

Care should be taken to keep tne anti-seize base stock and the

dtluent (MIB}) away fron fire, heat, or cpen lights as the solvent (U,, )

used throughout is mocerately flammable. The Tag open cup flash point of

YIBK is 980F.

The trichloroethylene recomended for cleaning the su-faces

prior to coating with anti-seize conpounc is the safest of the chlori-

nated solvents. The only important precnution is to work. in a ventilated

area.

- a



i~r tailkie/dl/46244

SUBJECI: Coat Eatimate for Teat of Anti-Somze Compounld

140: Commanding General
Ordnance Tank Auto Command
Detroit Arsenal
28251 Van Dyke Avenue
Center Linot Michigan
AlTU: 011ThC-RES.3

1. The proposal Is made to cover ti's application
'~anti-colas compound to three track-typo vehiclea; two

of the medium weight class and 'ne of tho light wsight
dlaoa t~he components to be treated aro tho track
arockea and torsion bars on one aide of cash vehicle.
Th coat for this is $14,000. $5100 sach for ths medium

class vehicles and $3900 for the light class. This in
for the application of the compound to the iLonponents
and Inspection at the end of operation but doss not
includc any of the teat opor~uon.

2. The application of the compound at the time
of asceubly of a production or experimental vehicle to
be operated on teo% would reduce the coat of evaluation
to approximately half of the above an'ttmateo.

3. The application of a commercial anti-oeize
compound has been made at %PG on varicus vohicleo en
several tests including fordinG tsatc in cadt water
and have been of material benefit. on different types
of fasteners.

POE THE DIRECT0Ri

~iJ~Xi S.GOODWfl"

EQ~~'it 'bao

''R X



HEADQUARTERS
ORDNANCE TAHK-AUTOMOTIVE COMMAND

Of TROIT ARICHAL. 01PCorai glW:203220
)SSI VAN )Y9K AVeLNU

CtNftN LIR. WCHIGAH

(W(,).C-• W.t 3 2 Septe•,sb" 1959

SU3JItCl' Cost 17stiliote for 1'Tnt of Antt-ciyo Compound,
Letter datcd 19 August 195)9

TOo Convindir.(! Genernl
Aborcleon Provinr' fround
Aberdeen, M4.ryltnd
ATT'1:-JI'TOUll a (s-t'1'-2'IU, Hr. Wilkle

1. Rofererco ParaLraph 1.

Tho cost cntinato hap been revi('cwd and efforts are being made
to adjut tho indinC of the teots on the anti-seize compound to bo
performed at Aberdeen Prnvir,• Ground.

2. Roference nira•'apl 2.

An experimeental vohicle, T95 ChLAssis with General Hotors 12 V
71T Comp. Ing. F nci in to be nhip]md to APO by 1 October 1959,
Ik'. F. J. Ginclor, Project Engineer. The application of the anti-setxe
conqiored miy be made durJn'! the technical inopootion of the vehicle and
thus rt'duoo the cost to half the eatimate of $5,100.

3. Ro•ardinrn two additional tert vehicleo, thin office would like
to know if APG hns a rrnduction lir.ht clas vehicle and a truck avaid-
able for application of tho anti-acizo compoun1. A confirming coot
eotinite on the T95 vehicle and the two additional vehicles would be
ap1reolatod.

4. Reference Paragraph 3.

Conn deiable value would be achlovvd, in our development
project, by obtaining information an to the identity of the oommercial
anti-ceije compound used in previous ,IPO teots. It would be apiveci-
ated if the nAme and manufaoturer of the formulation, used by APO
could be furnished this office.
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ORIql~C-RtRS.3 2 September 1959
SUIIJiCTi Cost V.tinvito for Test of Anti-Seize Compound,

Letter dated 19 August 1959

5. Inclosed is a copy of the final report on Phase I of the Dovulop-
ment of the Anti-5Seizo Compound at the Franklin Institute, Philadelphia,
Pa., for your review.

6. Franklin Iretitute advised that the formulation shipped to APG,
31 July 1959, ATTINTIONt (ORDBG-DP-TU, Wr. D. MJsiora, marked for IT 5180,
is dot-irnatod F.I.L. 15-13-2.

FOR TIM. COMiqWJ.RM

Cy Roport on PhysC ic Science Laboratory
Phase I of Development Rescarah Division
of Anti-SJeize Coaipound

A-i1



___._ -T1
- .. t c 3V s 1Dr122727 6 October 1959

T'o~ds Cram iL 2. FUR WO9 4. VW00 TC ONIR~ffOL 200.0 ". .•dznzovi Cr or I, OT&C 0.1-0-052-041-04.-1

6ý.ds 1Qaysttitan I. t I otaPS-5. w~e C z AND TIT~x

501i.tl.S-G,00.01 Liquid Hydrocarbon Pu.!s sod Ccobustion

t. A,-rprizte ý-couaotln Class. zf 7.a. . -•atity 0 . Toia
rUML, (to be) M'." Avsllablsl Fr•ts Cos

2112Ž041 05-4211 |netv, NJ A _ NIA 9,.00

M510 Iscoa
. I /A NtA 9,000.00

5 PerfoAcee of ths foll•wing lork is Atthorized (Subject to Avalability of Funds)
Aberdien Proving Cro•ao *hall furnish tn, necessary labor, a.aerlalto. cq.iol r.t

and ficittlie required in support of this preject.

JO) A.

1. tvaluation of Azt'.Ssiot Compound for Tank and Vehicle Appitcatloo at

Aý-*rdeen Provlng Ground.
a. Th~s te!t shall be in accordunse with attached Test Directive IT 5180.
b. 8ttimrsts cost of Test:

Vehicle - T95 $2.S50"
M5g(Fiv•I Drive Test) ,0

36.450"
-Ralf actual cost line* Initial application wr:k Is to be condicted along

with wr.erl t ethnical inspection.

.. ItPrese nts e st imate d loped by A M aed tr aso mitted to OTAC by letter

fEom OlDb*D -TU dace4 19 August 1959. subjects Cost Estimate for Test v

Ant',-Se|:o Copud and telephone conversation 14 September 1959.

F o. xxmt:Ti ca

9.11 MIf2Xliy &M = Y,=IK

Frt USE£ By ADM3II~R• j 1. ArWITIa•zX0 3Y[ .-

a. D A•O6 October 1959 V. 1. SW.WO Ma

Is. VAT2

c. AM-M Chief, 0 R.IC-tP.4

00 TOM AOSl-b A-il ry0,-CD--S
15 Apr 59



OHS Coda Document Control No.

page 2 (line 8 con't) 5010.1l.80000.01 0-1-0-052-041-041-1

c. Test tOsbaconducted at Aberdeen Proving Cround
d. E t iated tioo of performance:

a. Starting date: October 1959
b. Completion date: June 1960

2. This Program is being undertaken in co'Junction rith Franklin Institute
Contract Dk-36-034.ORD-2808-PD "The Development of Anti-Seize Compound for General
Application".

3. Project Engineer: C. P. Connell Extension 23220 Project No: TBS*-

4. Total estimated Program Authority for this job -- S6,450.00

I-1



THE FRANKLIN INSTITUTE
OP THE STATE OF PENNSYLVANIA
PHILADELPHIA 3 * PENNSYLVANIA

FOUNDED FIIRUARY t, 1414
I'IJAS ADOtUX PIPLY

TO
LA10KATOIOREU PM R ^AKCH AND ,IVILOMINT

Ootobor P7, 195•9

Coiianndint (0enoral
Aberd~nen Proving Ground
Aberdeen, airylnnd

Attention: 0Afl) I1(I-1)I)-TU, Mrs 11. ioodwin, fir. Wilkie

,'or IT 5180

Gentloneen:

This is aL word of explanation with re:ard to the testing
of the betroit Areenal-,Franklin Institute 'Expurimental Anti-
Soizo UoGpounds on the H-59 and T-95 tank vohiclea.

The compound shiipped to Aberdeen (to the attention of Mr.
1j. ,1.1iniora) on July 31, lt)S9, designated as F'IL 15-13-2; iD to
bu appliod ipauuifically 'to the M-59 tank. The instructionn for
uipplyinig compound 14IL 15-13-2 were mailed to the attention of
iir. 11.idiora on August 10.

The compound for use on the T-95 tank vehiole will be
uhipped to Aberdeen at the beginning of 41ovember. Instructions
for apy).i1nr this (differont) oompound will be forwarded at the
sainu tmr,) that the sample Is shippod.

11' there are any questions conoerrinn the identity or ap-
plica•iton of the oompounds, feel free to oontaot me.

Sinocerely,

Robert A. Erb
Projeot ]ntgineur

-AL/bli

A-l14



PLYA= AC7= tM JHOVXD FtUUA&Y S. U.*4

,,X*.CL PO asulc AN Wyoruwr 
oveitbor 16, IM~

±tb-rdssn Froving ýro~d

Atte.~t~o N -r, ?PTJ, Mx. D. Gooivin, Xr. Wilkie ?o~r 7. 5-80.

~,entlemer
'J~na~r aeparat-o cý-rcr ve tre =aa11ir. to joi on November

12 zprxiw.itcly one callon. t:,tal of base stucvk &nd diluent
(tw.- ok..kavoa) 3f Franklin lnsiltu.to - Detroit Ars-n.al Exoerir~ental
Lnti--tliz- ~ so de31pnatct .eIL 15-13-2A. This =aterial13i for
uso on tn-" ~--R tln% Vehicle.

;4608s-o .4-% tPb13t~ ara ta.o -.cce53&rj a~pli-Ation
lr.structlons.

Veri troly yours,

Robert A. erb
Projoo-t Enr~ireer

Enzlos,-rs
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SURFACE PREPARATION PiRIOJR TO APPLICATION OF' WMkktIVXE4TAL

DERI¶OFT ARSENAL--FRANKLIN INSTITUTE ANTI-SEIZE COMPOUND

The surfaces to be coated must be free of grease, oil0
loose rust, dirt, etc.

To insure suitable surface conditions the following
procedure is to be usedi

(1) Any bulk dirt, grease, etc., is wiped off with a rag.

(2) The metal surface iL wiretrished thoroughly to remove'
all loose or flaky rust.

(3) The metal surface is then washed and rubbed vigorously
with a clean cloth soaked witn stabilized trichloro-
ethylene (Kilitary Specification MIL-T-7003). This in
repeated until no further visible grease, loose rust,
etc., is removed thereby. The surface is then dried
with a clean oil-free cloth such as cheese cloth, or
is air dried in cloan air. The dry surface is then
ready for applicýAtion of the anti-seize compound.
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I
APPLICATION• IN!)TnUCTIQ~b FOR THE EXM}DUIN.AL

D.EMIT ARSEMA--FUANKLIN INST.-TUT; ANTI-SEIZE WOhkOUND

Base stock and diluent materials sufficient to make more
than one gallon of anti-seize compound at brushing consistency have been
forwarded for this testing program.

This base stock, designated FIL 15-13-2A is supplied in quart
cans, with the diluent in a gallon cbn. The diluent is methyl iaobutyl
ketone ()M ), IT-M-268. The application procedure is as follows:

(1) Stir the base stock in its container until it &ppears
completely homogeneous (no bottom settling and no thin
or clear liquid on top).

(2) Mix one part by volume of the base stock to one part
by volume of the MIt and st r until completely horn-
geneous. This will produce the finished anti-seize con-
pound of consistency suitable for brushing application
from about 7OF to 100'F.

(3) The diluted anti-seize compound is to be a pplied with
a high-quality paint brush of about l'--l-I width.
The material should be brushed as a single coat thinly
and 4nifcrmly on each of the two surfaces to be pro-
tected for any given mating fit. &xtend the coatings
beyond the wa-ing area in all cases. The coating on
the two halves should be allowed to dry hard before
asseoly of the parts. For application to screw threads
and most parts allow 30 minutes dry time before assa.!Ivo
For torslon bar serrated ends alow two hours dry tine
before assembly. For loose fitting parts, two coats
of the anti-seize coound ray be applied to each surface,
allowine a thirty minute drying time between coats, with
the second coat brushed on quickly with a miniunm of strokes
over any given area.

A-17



SiUe'IY PTECOAUTIONS FOR U, Wiv-TH T Pi xpirkENTAL

DWIROIT ARSENAL--PRANJKhII• IWNSITU'/E ANTI-SE r Z COMPOUND

Care should he taken to kuep the anti-seize base stock and
the diluent (MIMIh) away froum fire, heat, or open liu..hts as the solvent
(•HI) used taroughout is moderately Llannuble. The tar' open cup flash
point of hIBK is Y80 Y.

The trioholorouthylone recomnyiended for o]uaninL, the a'irfaoes
prior to coating with anti-aeize compound i among tne safeNt of' the
ch]orinated solvents. The only important precaution is to work in a
ventilated area.
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IiiCOPY/ej 2k4 March 1960

DISCUS3103A .Az0 BY Mi CV2'0M, O~kC VITU P2ROVIW

GOPLww PrS_-- COVC-Ta A~fl- 123

The ntern-ed tervica of the anti-seize co.poind developed
by fren•kIzn Ynstitute in to be us$d to fill close clearance
si:t!e fi:- but not threaded fittings or pressed fits, however
it may bG alied in such areas.

Th appreved nnt..-scizc co•pound, MIL-A-13881 should
b- inventigited to detern=in its ability to serve the rse
purpose.

Me expected points of application include trret race,
track end connectors, vedges, center budAee end pads, torsion
bar antchors, link pins end other close clearance fits.

APG Personnel:
EL. F. Wilkie
G. Pegmenuss
C. Schwar

r-!.



APPM~tB

WS AND !WPZ2a Nev. COMPS MA3E AMW ADDW. 50. COCMI2

ý-'ief c: -- Pace Ccewawder
Bept .f th~e Army 31ritith A~Staff

Wabto25, Dr. C! Britipt >xfence Sutaf (W)
PMN: OHDLW 3100 Ave., It. W.

0=11 Wavt-Wcgr 5, D. C.
OWIM W-KO: 000ORDL1-.S2

Co=m1ne Gne~r--. Omndiazn Anrj' Staff
Ord :mnk-Auto. CLc'-&Ar N50 )'As. Ave. , In. k.
Detroit Arsenal Vnashigo 8, D. S
Center Lime, sachigp-z A7Z0

i: GSC-l, AI.It ,ec
ASI: 0iRLMA-L TrMlU~: ff*-C7Du-S3 2

0?=-.-o1
OPMe-M4 I CocMer
C0M=-ZFP4 2 Ar=*,4 Strviees :*i In.' Apneýy

OMC-I-5 2 Arl'Ibgtoe HS11 Station
2 tLrlingtom 12, Va. 10
1

i .'NAPC Liaison OffIce
OFW-C1 Albr~ciza Provic6 (prcain, !k. 3

OVC-HSc-i 2
OMOIM-32 flery Li--ieom Oftfice

OPFhV-^3 I Ab~erdeen ?r.oyvzx Grcum4, )4i. I

0.~WI Air Force Syzze=ý Cccrand
Liaison Office

0.e hn1.oinstilute Ab~erdeem Proving Ground, )4A. I
Of te State~ Of pcnasylvania

r *3ZAe1~ha 3, PennsYlvanla 1 'Tchnical ierVau
Aberdeca Pro~ing Grc'.o, Y41. 1 - Ref

Cc=ning Offkcer 1 - see
Diamno Ord Fuec Lab
Wasnhlston 25, D). C.
AMMTH 0PDXT. 012 1

Ccc~k'l Of-ficer
U.S. Are~' "z 'Tat Activit.,*
Y%'A Seat station
Y--=, Arizcoa

- -. ATflN: 0v1-SG..TA-AS I
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AD kcosauloll W,.

DiYAP,"Aboeadeen Fr-ovi ng Oround, FWrylaid-
EVALUATION TCIT Or AniWss'N.K COmYOMD IR TANK
AND VJUICLE API'ICATION - J. F. Crox

hoyort No. D11J-:!•5L, July i•94

0011 W~de 5010.11.Ooooo.01
DA Project 551-01-Oll
ksclaoeitied Rieport

Thst AntiMelge Comound#, V. I. L 1s-lL-;, was ap!Alied
to steel mating parta on an ft a•orad personnel
carrier, and the vehicla was operated J309 olieu.
TNut antlsevie compound, . .I. L 15-l•s-i A, was applied
to ths steel mating Imarts on a 71j51) tank, uaid the
vehicle was o•|rated (or ,o4 miles, and parked exposed
to the errects or all type' of weathier, NitUser
compoutid ent the standards necessary for acceptance.

AL)_ _ AL:ceeloa10, 1o.

D&1,37, AU~r-di*WProving 0rouna471Vryrc-x
VAIUATION "M•T OF A'IZ•EIKIr COiff'0UND 4OH TANK

ANT) VEHIICUJ AP'PLICATION - J. F. C'ox

hov~irt 4ui. DPS-d5;, Jvidy 1961
0OK Oode 5010.11. 8ooo.Ol
DA Project 551l-Ol-0ll
Ihcl~aaoil'ed Import

'Tut antleslie compound, F. 1,. l1-13-2, was applied
to steel sAting parts on an 569 armored personnel
carrier, and the "ehlcle was operated 3090 ulles.
Tist antisoels compound, r. .. L, 15-13-2A, was applied
to the steel mating parts on a 1i9,4 tank, and the
vehicle uaa operated tor LILJ miles, and parked Axposed
to the erfeots of all types of weather. Weither
compound not the standards necessary for acceptance.


